Apical branching in a temperature sensitive mutant of Aspergillus niger.
An apical branching, temperature-sensitive, mutant of Aspergillus niger (ramosa-1) was isolated by UV mutagenesis. Ramosa-1 has a wild type morphology at 23 degrees C, but branches apically when shifted to 34 degrees C. The cytological events leading to apical branching were recorded by video-enhanced phase contrast microscopy. The first event was a momentary, localized, cytoplasmic contraction lasting approximately 1 s. This contraction was seen as a sudden unidirectional movement of visible organelles (mitochondria, spheroid bodies) toward the hyphal apex. During the contraction, there was a transitory sharp increase in refractive index in a localized area of cytoplasm in the apex or subapex of the cell. Within 5 s, the Spitzenkörper retracted from its normal position next to the apical pole and disappeared from view 20 to 50 s later. Hyphal elongation rate diminished sharply, and the typical distribution of organelles at the hyphal tip was disturbed. After 210-240 s, organelle distribution returned to normal, polarized growth resumed, but instead of one Spitzenkörper two new Spitzenkörper appeared, each giving rise to an apical branch. The second branch Spitzenkörper appeared with a 60- to 100-s delay. We did not observe the original Spitzenkörper dividing in two; instead, the new Spitzenkörper arose de novo from vesicle clouds that formed in the apical region next to the future site of branch emergence. In all instances that we examined, the dislocation and disappearance of the Spitzenkörper was preceded by cytoplasmic contractions. We therefore suspect the existence of an intimate connection between the cytoskeletal network and the Spitzenkörper. Accordingly, we propose that the apical branching phenotype in ramosa-1 is triggered by a molecular event that induces a transient alteration in cytoskeleton organization.